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Green Infrastructure Assessment
Preserving Our Green Infrastructure

And Safeguarding Maryland’s
Most Valuable Ecological Lands




Maryland’s Green Infrastructure Assessment

‘he Issues

e Rapid loss and fragmentation of natural
land

areas and valuable plant/wildlife habitat
— biodiversity primary issue, then water
quality

d . No initiative that identifies and creates
& linked statewide system of ecologically
= valuable lands

& . Reverses past trend of “Haphazard
Conservation’:
>Provides information, strategic

guidance and coordination framework
for I1and con<ervation




Maryland’s Green Infrastructure Assessment

Corridors link hubs and allow
animal, water, seed and pollen
movement between hubs

covelr interior conditions



Maryland’s Green Infrastructure Assessment
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Maryland’s Green Infrastructure Assessment

e Large, contiguous blocks of
forests and unmodified

wetlands

(250 acres and up)

e Other important
plant/wildlife
habitats (100 ac. Minimum)

e EXisting protected
conservation



Hubs comprise 22.8% of the study

armAa

Contain 97% of NHA
Contain 97% of WSSC

Contain 79% of unmodified
Wirravas o ommm— s—

Contain 84% of interior forest,

and

Contain 82% of existing protected
lands.




Maryland’s Green Infrastructure Assessment

|dentification of Corridors
-

== . Assess landscape between
# | hubs for best ecological
~= linkage

- Includes riparian, upland,
and
“mixed” connections

- Width based on 1100’ or
FEMA flood plain, whichever is

ANV N s




The Iandscape between hubs was assessed for
Upland least
cost paths Its linkage potential, identifying conduits and
g Upland core @ Darriers to movement.
areas - YINIFERWESSTNETETEIINE L .. w7 SN RS
Linkage suitability | Core areas and hubs lumped into three
R T ALY b functional ecotypes upland wetland and
] For each ecotype a unlque corrldor sU|tab|I|ty
= E layer based on habitat, road, slope, urban !
[ ] 4 proximity, and land management "impedances" &
to animal and seed movement was created.
@ “Impedance”, which is the inverse of _
= "suitability", measures the degree to which the &
% Less suliabie: B Iandscape parameter INhIDbits W|IdI|fe use a_pd
i Lo T onT ol N S
0 1 2 Kilometers § LE€AST- cost path anaIyS|s was used to model é
s '

‘ the best ecological paths between core
L areas or hubs.




' ' . ' .

. PFPaths

1. Delete pathways that cross
major roads or urban areas

2. ldentify redundant pathways
and delete If marginal

3. Add alternative pathways If
superior to model-generated
LCPs



e 1. Buffer least cost paths a minimum 550 ft
0N each side of the path, giving 500 ft of
. interior conditions and 300 1t of transmon tomi
Qe edge on either side g

. I. _f.




/\/ Least cost paths
1 corridors
B Hubs

Land cover

[ Open water
[ | Developed
[ ]| Barren
[ ] Forest

[ ] Agriculture
[ ] Woody Wetlands

[ | Herbaceous Wetlands
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Maryland’s Green Infrastructure Assessment

Regional Evaluation of

Hubs and Corridors

- Compare hubs or corridors for
conservation
value, feasibility and threat of conversion

- Individual hubs or corridors are analysis
units

- Includes information on ecological
significance,
vulnerability, and degree of protection
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Hub

Ecological
Parameters

Parameter

Weight

Used to compare hubs
within their
physiographic region.

Hubs ranked for each
parameter.

Parameters weighted.

Composite ecological
score IS nonparametric
combination of
weighted ranks.

Proportion of internal gaps

Area of upland MNatural Heritage Areas

Area of W55C and wetland or aguatic NHA,
Area of upland interior forest

Area of wetland interior forest

Area of other wetlands

Length of streams within interior forest

Mumber of stream nodes (sources and junctions)

Fish 1Bl score

Benthic invertebrate |Bl score

Aquatic species of concern

Presence of brook trout

Anadromous fish index

Area of SSPRA, not including Ws5C and NHA
Presence of SSPRA or aguatc species of concern
Percent upland forest that is deciduous or mixed
Standard deviation of elevation

Mumber of different MWl wetland types

Mumber of different natural soil groups

Mumber of different physiographic regions

hWean distance to the nearest primary or secondary road
Density of interstate, state, and county roads
Area of highly erodible soils

Area of proximity zone outside hub

Mearest neighboring hub distance

Shape index

Surrounding buffer suitability (within 300" of hukb)
Interior forest within 10 km of hub periphery
hWarsh wathin 10 km of hub periphery
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Corridor
Ecological

Parameter
S

Corridor Parameter

Weight

Does corridor link hubs in top ecological tier?

Top ecological ranking of hubs connected by corridor

Mean upland impedance

Mean wetland impedance

Mean aquatic impedance

Total area

Number of corridor breaks

Road crossings, weighted by road type

Percent of gap area

Sum of rare species scores

Area of Delmarva fox squirrel habitat

Fraction in mature and natural vegetation communities

Fish IBI

Benthic invertebrate 1Bl

Presence of brook trout

Anadromous fish index

Area of upland interior forest

Area of wetland interior forest

Area of other unmodified wetlands

Length of streams within interior forest

Area of highly erodible soils

Mean distance to the nearest primary or secondary road

Surrounding buffer suitability (within 300 ft of corridor)
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Green Infrastructure hub and corridor ecological ranking;l__;ffz

|
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| Hub ecological rank

.III'"III
B Top 20% '

| Bottom 20%

Corridor ecological rank
I Top 20%

Bottom 20%

5 0 5 Miles



Hub and Corridor Development

Risk

Within each
physiographic
region, hubs and
corridors were also
ranked from highest

Parameter description

Weight

Mean level of protection from development

Percent of hub in inside designated Priority Funding Areas

Percent of hub with existing or planned sewer service

tn lnwioct far-

e Ownership,
easement, and
regulatory
restrictions on

Population growth or loss 1990-2000

Number of parcel centroids in the hub, divided by hub area

Commuting time to urban centers

develonment:

e Land
management; and

Land demand from proximity to \WWashington DC and
Baltimore

NIFRP|IFP[N[WW

Mean market land value

e various metrics of
development

Mean distance to nearest major road

Area of waterfront property

pressure.

Mean proximity to preserved open space
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Coastal Plain - West

Green Hub
Ecological
Ranking

Green Hub
Ecological Ranking

=T0p2ﬂ%
L]

| Bottom 20%




Coastal Plain - West

Green Hub
Vulnerability
Ranking

Green Hub
Vuinerability Ranking

i




Coastal Plain - West

Green Hub
Composite
Ranking

I Top 20% - Ecological and
Vulnerability Score

B Top 20% -
Ecological Score
Top 20% -
Vulnerability Score




Maryland’s Green Infrastructure Assessment

Local Evaluation of

Hubs and Corridors

- Compared landscape at finer scale, both
within and outside hubs and corridors.

- Unit of analysis was individual grid cell (0.31
acre).

- Accounts for local variation in ecological
significance or vulnerability.

- Helps identify local conservation and
restoration
opportunities and priorities.



Parameter Value
range
LOcaI Scale Rare plant and animal element 0-200
- occurrences
Ecological
Assessment Delmarva fox squirrel habitat 0 or 60
Proximity to Natural Heritage Areas 0-100
Proximity to other heritage areas 0-60
After comparison to field Land cover 0-40
data from a variety of Proximity to development 0-40
landscape matrices, we Distance to nearest road, weighted by 0-40
created a composite road type
ecological cell score that was Highly erodible soils 0-20
50% dependent on local Proximity to unmodified wetlands 0-40
0
parameters, and 50% on the |1~ o " 0-40
presence and ranking of — —
hubs or corridors Proximity to high integrity streams 0-60
Proximity to low integrity streams 0-20
Scores Were nor_mallz_ed Proximity to other streams or in 100 0-40
by physiographic region. year floodplain
Proximity to stream nodes 0-10




Cell ecological rank
Bottom 10%




Local Scale
Development Risk
Assessment

Par ameter Weight
Level of protection from devel opment 6
Inside Priority Funding Aress, or with 4
exiging or planned sawer service

Population growth or loss 1990-2000 1
Parcel sze, interpolated from Property View | 1
centroids>1 ac

Commuting time to town centers 1
LLand demand from proximity to Washington | 2
DC and Baltimore

Market land value per acre, interpolated from | 2
Property View centroids>1 ac

Distance from primary roads 2
Distance from secondary roads 1
Waterfront property 2
Proximity to preserved open space 2




Cell development risk
hot at risk
least at risk

most at risk
already developed

Federal non-

||| R

conservation lands

2 3 4 Miles




Maryland’s Green Infrastructure Assessment

D] E D100 Ol
T

Regional Factors Local Factors

= “Context™ of - “Content” of
property property

« \What natural < \What natural
features exist in the features exist on
hub/corridor the property itself

« Hub or corridor = The more features
rankings within present, the higher

the ecological score

hysiographic
B ame 75 * 50% of total score

regions



Parameters Used to Evaluate Parcels

Parameter Desktop or Weight
field analysis?
Eoological rank of hub or corridor Desktop 4 "
: . || Statewide vunerability rank of hub or corridor Desktop 1 - :

e Regiond vulrerahility rank of hub or corridor Desktop 1

Acres of Gl withn parcel Desktop 4

% of Gl within parcel Desktop 2 s

Position of parc relative to other protected lands and proposed Desktop a |

parcels

Mean cell ecologcal score Desktop 6

Mean cell developmert risk score Desktop 2

Heritage evduation Desktop 4

Site vistt - ecologcal score Field 8

Site visit - risk score Field 4

Desktop 2




GreenPrint

Evaluation Score

[ Excellent

I Good

~ Fair

B Poor

Ineligible



Restoratio

Gaps were prioritized for
according to the relative
ecological benefits and

| ease of restoration.

Gaps were ranked w

| their physiographic

| region for each

| parameter. A composite
| ecological benefit rank
was derived by weighting
and summing these
rankings.

Parameter AnalysisScale | Importance Forest Wetland
weighting weighting

8 digit watershed CWAP score 8 digit watershed High 30 30
12 digit watershed rare fish and mussel rank 12 digit watershed High CP=20, CP=20,

other=17 other=17
12 digit watershed brook trout presence or 12 digit watershed Medium CP=0, CP=0,
connections (N/A for Coastd Plain) other=9 other=9
12 digit watershed impervious surface 12 digit waershed High CP=20, CP=20,

other=17 other=17
12 digit watershed % naural cover 12 digit watershed High CP=20, CP=20,

other=17 other=17
Landscape importance Hub or corridor High 24 24
Ecologicd ranking of hub or corridor Hub or corridor High 48 48
Does the gap bresk a corridor? Hub or corridor High 24 24
Relative gain to |landscape el ement Hub or corridor High 32 32
Isthe gap interior or exterior? Hub or corridor High 24 24
Areaof gap Individual gap High 16 13
Ganininterior forest, divided by area of gap Individual gap High/ 16 8

Medium
Percent of gap areaiin riparian zone. Individual gap High 16 16
Stream order Individual gap Very Low, 1 1
because of data
distribution

Proximity to natural heritage € ements Individual gap High 16 12
Percent of gap areawith highly erodible soil Individual gap High 12 0
Topographic relief (mean dope). Individual gap Low 4 0
Percent of gap areawith hydric soils (must be Individual gap None/High 0 24
>0 for wetland creation)
Mean adjacency to intact unmaodified Individual gap Medium 9 16

wetlands,




MARYLAND'S
LAND CONSERVATION PROGRAMS

PROTECTING THE CHESAPEAKE BAY WATERSHED

Robert L. Erhlich, Jr. Michael S. Steele
Governor Lt. Governor
LewisR. Riley James*“ Chip” DiPaula
Secretary Secretary
Department of Agriculture Department of Budget and M anagement
C. Ronald Franks Audrey Scott
Secretary Secretary
Department of Natural Resour ces Department of Planning

December 2003



Figure 1 - Water Quality
Improvement Potential
from Land Conservation

Watershed YWater Q uality
Improvement Rank
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=

[
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Maryland's Strategic Forest
Lands Assessment

Percent of Riparian
Zones Unforested

B oo - 15
oo
[ ] 31%-50%

B 5 100

A7 12-gigit Watershed Boundaries

Data Sowmce: Funding for this project was Landscape & Walershed Analysis Division
WA GO 1997 Land Use provvicked impart by the LISDA Watershed Semvices Linil
Land Cover; sMandand DNE Fusfiesl Seepvine Momhesstern Asea, Aoy land Diepaitment of Matwial Besouwne
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Figure 2 - Ecological (
Rankl'ng of Forest

Lands

YWatershed Forest
Ecological Rank
B Highest
(==

[ ]
[ Lowest




Maryland's Strategic Forest
Lands Assessment

Ecological Ranking
of Forest Lands

A5 County Boundaries



Data Sounce:
LISGS Maticnal Land
Cover Dataset (MLCDY

Maryland's Strategic Forest

Lands Assessment

Forest Cover

- Deciduous Forest
- Evergrosn Fonest
B e Forest
B vvoody wetiang

A County Boundaries

Funding far this project was
provided in pari by the LISDA,
Farest Serdoe Norheasion Area

Lamdscape & Wabershed Analysis Division
Watershed Services Linit
Saryland Drepariment of Mabural Resources

25




| | Mixed Hardwoods - Condar Swamg
B Mised Oaks - Sugar Maple Fonest
[ Lowtand Mived Daks

Ty

| Chestrul Dak Forest

[T Yelow Poplar Farest
[ coastal Piain Beech/Dak Forest

Bl Gvoamore - Mised Hardwoods Riverside Fonest
[0 Red Oak - White Dak Feres

B coastal Hardwoods Fomest

[ Coastal Loblally Forest

| . Coastal Plain Pine - Mioed
Harcwoods Lowand Forest

Daka Sources:
Mid-Atlantic Gap Analysis Paoject
(DA GART MO DR

Maryland's Strategic Forest
Lands Assessment

Dominant Forest Community Types

I Upiand LobloBy Forest
I Fed Maple - Green Ash Swamp
0 Red Cedar Weodland

[ cultivated Trees f
Bl Fich Horihern Hardwoed Faresl
B Lcuitend Pine Waadland

] Wirginia Pir - Miced Caks Forest
B Lobiolly - Mixed Wet Caks Forest
B sweetgum Swamg

A5 12-digit Watershed Boundaries

i s hior b prengedt weas Lanchcape & Wabershed Anabysis Division
provided inopart by the USDA Wirlershed Services Unit
Feeest Sendce Morheastemn Area, Saryland Depariment of BMatural Resounces



Maryland's Strategic Forest
Lands Assessment

Percent of Watershed Forested

# B-digit Watershed Boundaries

Daka Souince:
LISGE Mational Land Coner
Datase (MNLODE MID DNE

Fuimling bisr thiis propect was
provvided in part by the USDA
Feeest Benvice Morbeastsm A,

Lamdscape & Wateshed Analysis Division
Watershed Services Unit
Maryland Depariment of BMatural Resouinces



Maryland's Strategic Forest
Lands Assessment

Percent of Watershed containing
High Quality FIDS Habitat

R

# B-digit Watershed Boundaries

Clata Sourres: Fuindifg for this project was
Forest Interios Chwelling 5pecies proviced in pan by the LISEA
(FIDS) Assessenent; AaryLand DM Fosest Sepvice Morheadenn Area

Landscape & Watershed Analysis Division
Wiatershed Services Linil
Marvland Department of Matural Resounes



Maryland's Strategic Forest
Lands Assessment

Forest Fragmentation:
Mean Patch Size

B Greater than 50 acres
A7 B-dight Watershed Boundaries

Dhakay Siieres: Funding ko this project was
USG5 Matsorul Land Cover Dlataset (MLOD). prowided in part by the US04
Orepon Sate Univerity's FRAGSTATS soffware Farest Sendce Morheasdsm Amea.

Landscape & Walershed Analysis Division
Watershed Services Linil
Maryland Department of Maturad Resou e




Percent of Watershed
Containing Green Infrastructure

B 51- 100
I 61- 80
B 41- 60

21 - 40
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Figure 3 - Economic
Ranking of Forest
Lands

Watershed Forest
Economic Kank
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Maryland's Strategic Forest
Lands Assessment

Economic Ranking
of Forest Lands

A5/ County Boundanies




Maryland's Strategic Forest
Lands Assessment

Probabilty of Commercial
Timber Management

o
]
]
]
[ ion

A County Boundaries

Daka Source: Furling bir this propect was Landscape & Watershed Analysis Division
TGER Consus 2000 provided inopart by the USDA Wabershed Senvices Lnit
UESSE Mational Land Comer Dakased Feeest Senvce Marheastem A, Mbarpland Department of Matwral Resounes



Maryland's Strategic Forest
Lands Assessment

Top Ranking Areas

I Hish Ecoiogial & Econamic Rark
I High Ecological Rank

. B-dight Watershed Boundariss



Figure 4 - Vulnerability
Ranking of Forest
Lands

Watershed Forest
Vulnerability Rank

B Highest
(==
[ 1]
[ Lowest




Maryland's Strategic Forest
Lands Assessment

Vulnerability Ranking
of Forest Lands

A7/ County Boundaries




PROJECTED

WATERSHED CHARACTER
YEAR 2020

AV

UEBAN WATERSHEDS

SUBURBAN WATERSHED®

EXTURBAN WATERSHEDS
RURAL WATERSHEDS

12-DIGIT WATERSHED BOUNDARIES
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Maryland's Strategic Forest
Lands Assessment

Percent Forest Loss to Development
from 1997 to 2000

A Bedigit Watershed Boundaries

+
Dot Source: Funding for this project was Landscage & Waitershed Anabysis Division -1
Coreen Enfrastnsctuse Assssament presviced im part by the LSO Watershed Services Linit
Maryland Depatment of Planning Forest Senvioe Moriheadorn Area, tdaryland Drpatment of Matural Resouroes .
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For more information on the

Green Infrastructure Assessment:

www.dnr.state.md.us/greenways/gi/gi.ht
m

Strategic Forest Lands Assessment:

www.dnr.state.md.us/forests/planning/sfla/in
dex.htm

For GIS data:



